12
Finland, 13 and Australia. 14 These reports reveal that these individuals have poorer educational 6, [8] [9] [10] [11] and employment outcomes, 6, 11 fewer leave the parental home, 13 and more experience delays in the onset of sexual activity, 6, 8, 11, 13, 15 marriage or cohabitation, 7, 13, 15 and reproduction. [16] [17] [18] In addition, a higher prevalence of chronic physical 4, 7, 14 and mental health issues 5, [19] [20] [21] [22] have been noted, although risk-taking behaviors appear to be less common. 6, 8, 11 In previous assessments of this Canadian ELBW cohort of young adults aged 22 to 26 years, no differences were reported in educational attainment; employment; living arrangements; marriage or cohabitation 2 ; and peer, partner, and family relationships 23 ; as well as in self-reported quality of life, compared with the normal-birth-weight (NBW, >37 weeks and > 2500 g) control group. 3 Consistent with other studies, previously reported findings with this cohort showed that fewer ELBW individuals were sexually active, and a lower proportion indulged in risk-taking behaviors. 6, 8, 11, 13, 23 These general findings pertained to all participants, both with and without neurosensory impairments (NSIs). The question remains, though, whether as these ELBW individuals mature, will they have employment opportunities, earn suitable wages, have fulfilling family and sexual relationships, and/or integrate well into society? It is also not clear if they will continue to have more chronic health problems that might affect their adult functioning. This study explores these issues, including possible sex differences and the effect of NSIs, in the only prospective longitudinal cohort, to our knowledge, of ELBW infants and NBW term controls followed into their fourth decade of life.
Methods

Participants
Extremely low-birth-weight participants, weighing between 501 and 1000 g at birth, were recruited to a population-based study of all individuals born from January 1, 1977, to December 31, 1982, in central-west Ontario, Canada. 24 They have been followed up longitudinally since birth, and their outcomes have been reported in multiple domains at ages 3, 5, and 8 years, 25 at adolescence, 26 and at young adulthood. 2 The NBW term group was recruited at age 8 years from local schools, and matched for sex, age, and social class. 25 The subsequent follow-up protocol for the NBW cohort was identical to that of the ELBW cohort. For those currently in a relationship, participants rated their satisfaction with their partner using the Relationship Assessment Scale. 29 Family functioning (specific to their current cohabiting family members) was measured using the General Functioning subscale of the McMaster Family Assessment Device. 30 Information on sexual activity and sexual orientation was derived from the Starfield Teen Health Profile. 31 A Finnish study questionnaire on reproduction was modified, but not validated.
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Subjective Well-being Social support was measured using the Young Adult Social Support Index, 33 which reflects 5 aspects of social support:
emotional, esteem, network, appraisal, and altruism. Participants rated their loneliness on the Revised UCLA Loneliness Scale 34 and rated their self-esteem using the Coopersmith SelfEsteem Inventory.
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Risk-Taking Behaviors Information on current and lifetime alcohol and substance misuse was obtained via the Mini International Neuropsychiatric Interview, a structured psychiatric interview conducted by trained interviewers who were naive to participant group status. 22, 36 Participants also answered questions from the
Statistical Analysis
Simple comparisons between ELBW and NBW participants on variables were measured categorically and dimensionally. For categorical measures, we used χ 2 tests of statistical significance and computed 95% CIs around percent differences. For dimensional measures, we used analyses of variance and the unstandardized β and 95% CIs of the pairwise comparisons. All statistical analyses were performed with IBM SPSS Statistics, version 22 (IBM Corp). Possible sex differences were also explored for all outcomes. Analyses were also performed after removing participants with an NSI, to determine if the findings remained significant for subjects without NSIs. 
Results
Participant
Education, Employment, Income, and Housing
There were no differences in the total number of years or in the highest educational level completed to date ( ; women in the ELBW cohort were less likely to work full time than were women in the NBW cohort (OR, 0.42; 95% CI, 0.18-0.99) There were marked differences between the groups in personal annual income and total household income, with those in the ELBW cohort earning a mean of $20 000 (Canadian dollars) less per year than those in the NBW cohort. In addition, a higher proportion of ELBW survivors were receiving social assistance (12 of 87 [13.8%] vs 3 of 81 [3.7%]), which was significant only for ELBW men vs NBW men (OR, 1.19; 95% CI, 1.02-1.39). Nevertheless, similar to the NBW group, more than one-third of the ELBW cohort owned their own home, while 8 of 96 individuals in the ELBW cohort (8.3%) and 2 of 84 individuals in the NBW cohort (2.4%) were in subsidized housing. The proportion of those in the ELBW cohort vs those in the NBW cohort with special living arrangements (7 of Copyright 2016 American Medical Association. All rights reserved.
In terms of their sexual orientation, although a higher proportion of the ELBW cohort identified themselves as nonheterosexual (9 of 96 [9.4%] vs 2 of 86 [2.3%]), statistical significance was achieved only when participants with NSIs were excluded ( Table 3) . Of the 9 nonheterosexual ELBW participants, 6 identified as bisexual (5 women and 1 man), 1 as lesbian, and 2 as questioning their sexual orientation (1 man and 1 woman). Two women in the NBW cohort (2.2%) identified themselves as nonheterosexual (1 as bisexual and 1 as questioning her sexual orientation). . The mean (SD) age at first sexual intercourse was also higher for those in the ELBW cohort than those in the NBW co- (Table 3) . Women in the ELBW cohort were less likely than women in the NBW cohort to have children (OR, 0.44; 95% CI, 0.20-0.96), whereas there were no differences between the groups among men. The mean number of children did not differ between the groups.
Reproductive Problems
There were no differences in the proportion of participants in the ELBW and NBW cohorts with self-reported fertility problems (eTable in the Supplement). Women in the ELBW cohort did not have a higher incidence than those in the NBW cohort of menstrual irregularities or endometriosis. Significantly fewer women in the ELBW cohort had ever been pregnant. Among the women in the ELBW cohort who had been pregnant (23 
Social Integration and Risk-Taking Behaviors
There were no differences between the groups in relationship functioning with their partners, family functioning, loneliness, or social support (Table 4) . However, the ELBW group had significantly poorer self-esteem, which did not differ by sex.
Although there were no differences in current alcohol abuse or dependence between the ELBW and NBW groups, lifetime alcohol abuse or dependence was significantly lower among both ELBW men and women, both with and without NSIs. Lifetime alcohol abuse or dependence was 0.24-fold (95% CI, 0.08-0.70) less likely among men in the ELBW cohort than men in the NBW cohort, and 0.30-fold (95% CI, 0.11-0.81) less likely among women in the ELBW cohort than women in the NBW cohort.
Current drug abuse or dependence was significantly lower among the ELBW than NBW participants. Men in the ELBW cohort reported lower levels of abuse or dependence than did men in the NBW cohort (OR, 0.19; 95% CI, 0.04-0.97), while there were no differences between the women in the ELBW and NBW cohorts. There were no differences in lifetime substance abuse or dependence. Rates of contact with the police and being convicted of a crime or incarcerated were similar between the cohorts. 
Chronic Health Conditions and Medication Use
Exclusion of Individuals With NSIs
After excluding individuals with NSIs, there were no significant differences in rates of any employment, rates of fulltime employment, receipt of social assistance, dating and marital status, mean age at first sexual intercourse, proportion who had children, and current drug abuse or dependence. However, statistically significant associations remained in personal and total household income, lower self-esteem, ever experiencing sexual intercourse, lifetime alcohol abuse or dependence, learning disability, mental illness, problems with coordination, visual impairment, sinusitis, medication use, wearing glasses or contact lenses, and chronic health conditions.
Discussion
This is the first comprehensive report, to our knowledge, of the health and social status of a longitudinally followed cohort of ELBW adults into the fourth decade of life. The ELBW group showed no differences in family and partner relationships vs the NBW cohort and continued to have a lower rate of risk-taking behaviors than did the NBW group. Although the groups did not differ in their educational levels, the ELBW cohort had lower rates of employment and personal income, and a higher proportion received social assistance. Fewer participants in the ELBW group were dating, married, or cohabiting, and a significant proportion had never experi- data in our study are based on all participants, including those with NSIs. The trajectory exhibited in our longitudinal study appears to be that during early childhood the ELBW group presented with delayed milestones and 46 of 166 individuals (27.7%) had NSIs. 24 As they grew older, they faced further challenges with learning and behavioral issues that persisted into adolescence. 25, 26, 39 However, they did show relative improvements in their health status 40 and reported similar levels of self-esteem 41 and quality of life compared with their peers. 42 In their early 20s, contrary to our hypothesis, the members of the ELBW cohort did remarkably well in most variables of successful transition. 2 Based on this finding, the future of these former children should be considered from a lifespan perspective. 43 What is the explanation of this downward trend seen at the current assessment? First, it may be that in the last report at young adulthood, the participants had just started this transition, and therefore the differences were less apparent. 2 Second, many social and economic factors may have contributed to this delayed transition. Despite pursuing a higher education, today's young adults face a labor market in which fewer are employed full time and jobs are scarce. Consequently, they may live in the parental home for a longer time and postpone marriage and parenthood. Obviously, these factors also apply to the NBW group. However, the high proportion among the ELBW cohort with NSIs accounted for many differences between the groups. After exclusion of those with NSI, only differences in employment, income, lower rates of sexual intercourse, selfesteem, and lifetime alcohol abuse or dependence remained significant. An unexpected finding was that, after exclusion of those with an NSI, a higher proportion of the ELBW cohort self-identified as bisexual or homosexual compared with the NBW group. By and large, there was consistency in the reported sexual orientation at young adulthood (ELBW, 12 of 141 [8.5%] vs NBW, 3 of 133 [2.3%]; P = .23) 23 and at the current age, except for 1 member of the ELBW cohort and 1 member of the NBW cohort who changed their status between the 2 follow-up periods. However, it is unclear why there is a preponderance of nonheterosexual women in both follow-up periods and in both groups. To our knowledge, there is no such information available from other premature cohorts. The first 2003 Canadian Community Health Survey on sexual orientation of more than 135 000 individuals aged 18 to 59 years revealed that 1.0% considered themselves to be homosexual and 0.7% considered themselves to be bisexual. 44 The homosexuality rate of 1.3% among men was about twice that of women (0.7%). However, a slightly higher proportion of women than men identified as bisexual (0.9% vs 0.6%). The corresponding figures from a 2013 US National Survey reported that 1.6% of adults identified as gay or lesbian and 0.7% as bisexual. 45 Similar to this study, these surveys also relied on self-report. We recognize that survey respondents may not feel comfortable disclosing their sexual orientation for fear of stigma and discrimination. Nevertheless, we have a comparison NBW group that was surveyed at the same time, using the same methods. The incidence of nonheterosexuals is much higher in our ELBW cohort relative to both our NBW group and the Canadian and US population-based data. Pooled data from other premature cohorts, when available, would help confirm whether this is a true association, or whether it is within the range of measurement error. The rate of chronic health conditions, particularly visual impairments, was higher in the ELBW cohort than the NBW cohort. This finding may be a reflection of the lack of treatment in the era before cryotherapy; participants in the ELBW cohort also had a high prevalence of retinal detachment. Women in both groups reported more health problems than did men. Although our preterm adults had lower pregnancy rates, we did not observe an increase in infertility, miscarriages, or premature births. [16] [17] [18] However,
we recognize that our sample size is rather small for such analyses.
Overall, the majority of extremely premature adults are living independently and contributing well to society. Women in the ELBW cohort are more compromised than men in employment, dating, marriage, and chronic health conditions. This 4-decade longitudinal follow-up study of former ELBW infants is not without limitations. In our previous reports, compliance was very high, but new family and employment pressures may have contributed to the lower rates at this visit. The sample size is thus smaller and may have contributed to the large variance in some findings. A higher proportion of women than men participated, and the parental socioeconomic status at age 8 years was also higher. Nevertheless, the groups were balanced on most key variables, and the follow-up rate of over 60% into their 30s is still acceptable relative to other studies. 8, 13, 18, 46 
Conclusions
It is difficult to predict what the future will hold for these ELBW adults as they reach middle age in terms of their employment, income, family and partner relationships, and quality of life. In addition, concerns have been expressed about their mental 5, 19, 22 and physical health, 4,7 as well as reproduction [16] [17] [18] and cardiometabolic problems. 47, 48 It is therefore essential that these individuals receive necessary support and continued monitoring. Survival of very premature infants has now doubled, and so in absolute numbers, there are significantly more survivors. Such studies, and others on newer cohorts in the post-surfactant era, should be conducted throughout the life course of these individuals to obtain a better understanding of the most pressing issues, and to develop effective intervention strategies.
